Background: Current therapy for the treatment of neuropathic pain is often unsatisfactory. Considerable variation in treatment pattern still exists in spite of availability of sufficient literature from various guidelines. Recent Indian market data suggested that the utilization (sale) of drugs such as amitriptyline, pregabalin, and gabapentin was more for low-dose unit packs than that of the high-dose unit packs, raising the belief that these drugs are prescribed at a lower dose than is actually recommended in the guidelines. To test this hypothesis, a survey was conducted across speciality throughout the country to observe the prescription pattern of these drugs amongst the health care providers in India.
INTRODUCTION
Treatment of neuropathic pain is challenging due to its varied etiology, symptoms and underlying mechanisms [1, 2] . Uncertainty regarding the nature and exact location of the lesion, especially in non-specialist settings adds to this challenge. Various pharmacological options are available to manage neuropathic pain outside of speciality pain clinics. Treatment guidelines from various pain societies and working groups provide sufficient literature to guide the care-givers in optimal usage of the available drugs in the management of neuropathic pain [3] [4] [5] .
In spite of this, there still exists a considerable variation in the way care givers initiate the treatment, maintain it, and the dosages they use for various medicines [6] . Variation is also observed amongst caregivers regarding the order in which the drugs are introduced in the therapy for managing the neuropathic pain. Literature also reports instances of non-adherence to the treatment guidelines and recommended doses used for the management of pain [7] .
Tricyclic antidepressants and gabapentinoids constitute the first line drugs recommended by various guidelines for the management of neuropathic pain [3, 8] . Indian market survey data (sales data) suggested that low dose unit packs of amitriptyline, pregabalin, and gabapentin were preferred to (had higher sales than) the high dose unit packs [9] . This suggests that these drugs may be prescribed at a lower dose than what is actually recommended. To test this hypothesis, we evaluated the prescription pattern of these first line drugs (amitriptyline, pregabalin, and gabapentin) for the management of neuropathic pain amongst caregivers. Other classes of first-line drugs used for the management of neuropathic pain are not included in this survey.
MATERIALS AND METHODS
Indian market survey data (IMS) as of August 2016 suggested that the utilization (sale) of amitriptyline, pregabalin, and gabapentin was more in low-dose unit packs than in high-dose unit packs. There are lots of published studies on the etiology, pathophysiology, and pharmacological management of neuropathic pain. However, relatively little has been reported about the prescription pattern of these drugs used in the management of neuropathic pain in India.
This served as the basis to conduct a survey across India to observe the prescription pattern of the drugs used by the health care providers for the management of neuropathic pain. This data would guide primary care physicians to provide a balanced management approach based on both the efficacy and safety of the drug. Testing this hypothesis would be helpful to caregivers for strengthening their confidence in drug usage. It would further improve patients' compliance and adherence to treatment if low doses were found to be efficacious.
This was a questionnaire based feedback survey conducted all across India in thirty-one cities (East = 8, West = 8, North = 7, and South = 8 cities). Feedback questionnaire were equally distributed amongst 350 doctors in different zones across India, and 281doctors completed the survey. The survey was spread across all doctor specialties having significant neuropathic pain practice. Incomplete feedback questionnaires were excluded from the survey. A majority of those involved were orthopedicians (95 doctors), physicians practicing internal medicine (91 doctors), and general practitioners (78 doctors). Rest of the group included doctors from a few other specialities (17 doctors) .
Written responses were noted in the case record form (CRF). The CRF included the details of the healthcare provider with his speciality and place of practice. None of the answers were validated by looking at the actual prescription. Drugs surveyed in the study include amitriptyline, pregabalin, and gabapentin. Questions assessing details of the dosage used for initiation and maintenance therapy, reasons for selecting the particular dose, and the number of occurrences and percentage of side effects for the above mentioned drugs were recorded in the survey.
Observations were collected and entered in Microsoft Excel 2007 for analysis. Charts and graphs were derived from the collected data.
RESULTS
A total of 281 doctors took part in the survey conducted across India. An overview of the specialities is included in (Table 1 three drugs are captured in terms of both initiation and maintenance. It was observed that 71.01% of the caregivers initiated amitriptyline in the dose ranging from 5-10 mg per day, 25.63% of the caregivers used amitriptyline in the dose of 10-25 mg per day, while rest of them 3.61% initiated amitriptyline at a dose ranging from 25 mg up to 75 mg (Fig. 1) . Similarly, it was observed that 78.3% of the caregivers continued using amitriptyline at a daily maintenance dose of 5-10 mg/day, 15.15% of the caregivers used amitriptyline in a dose of 10-25 mg per day for maintenance, while rest of them 3.86% used amitriptyline for maintenance therapy at a dose ranging from 25 mg up to 75 mg/day (Fig. 1, Table 2 ).
About 86.18% of the caregivers initiated pregabalin in a dose ranging from 50-75 mg per day, 13.42% of the caregivers initiated pregabalin in a dose ranging from 50-150 mg per day, while very few of them 0.41% initiated pregabalin at a dose higher than 150 mg/day up to 600 mg/day (Fig. 2) . Similarly, it was observed that 87.79% of the caregivers continued using pregabalin at a daily main- tenance dose of 50-75 mg/day, 10.33% of the caregivers used pregabalin in the dose of 75-150 mg per day for maintenance, while the rest of them (1.88%) used pregabalin for maintenance therapy at a dose of 150 mg to 600 mg/day (Fig 2, Table 2 ).
Most of the caregivers (81.76%) initiated gabapentin in a dose ranging from 100-300 mg per day, 14.47% of the caregivers initiated gabapentin in a dose ranging from 300-600mg per day, while very few of them (3.77%) initiated gabapentin at a dose ranging from 600-900 mg/day (Fig. 3) . Similarly, it was observed that 80.16% of the caregivers continued using gabapentin at a daily maintenance dose of 100-300 mg/day, 15.87% of the caregivers used gabapentin in a dose of 300-600 mg per day for maintenance, while rest of them (3.97%) used gabapentin for maintenance therapy at a dose ranging from 600-900 mg/day (Fig. 3, Table 2 ).
A majority of caregivers (93.4%, 92.16%, and 90.03% for amitriptyline, pregabalin, and gabapentin, respectively) selected lower doses of amitriptyline (5-10 mg), pregabalin (50-75 mg/day), and gabapentin (100-300 mg/day) to balance the efficacy with safety. They felt that these doses resulted in better patient satisfaction and treatment compliance.
Few of them (3.7%, 6.09%, and 1.40% for amitriptyline, pregabalin, and gabapentin, respectively) were of the opinion that, these were the standard doses adequate for initiation and maintenance therapy. About 2.80%, 1.75%, and 8.57% of the prescribers for amitriptyline, pregabalin, and gabapentin respectively used the lower doses for titration based on the severity of symptoms.
Sedation/drowsiness was reported 79 times (48.76%) as the associated side effect with the use of amitriptyline. This was followed by dry mouth, that was reported 26 times (16.05%). No side effects/not many side effects were reported 36 times (22.22%) in the survey in patients consuming amitriptyline (Table 3) .
In patients advised pregabalin sedation/drowsiness/ somnolence was reported 86 times (53.75%) as the associated side effect. This was followed by dizziness/giddiness that was reported 32 times (20%) in the survey by the health care provider. No side effects/not many side effects were reported 27 times (16.88%) in the survey (Table 3) .
Similarly, sedation/drowsiness was reported 40 times (45.45%) as the associated side effect with the use of gabapentin. This was followed by dizziness/giddiness that was reported 15 times (17.05%) in the survey. No side effects/not many side effects were reported 21 times (23.86%) in the survey (Table 3) .
DISCUSSION
The present study demonstrated that amitriptyline, pregabalin, and gabapentin were the commonly preferred drugs in the management of neuropathic pain in clinical practice. Of these 3 drugs amitriptyline and pregabalin were preferred by the caregivers to gabapentin. The non-linear pharmacokinetics of gabapentin and variable bioavailability requiring dose titration may be one of the reasons for its non-preference over pregabalin, however at the same time it was still favoured by a few, due to its time-tested efficacy even before the introduction of pregabalin, which still www.epain.org makes gabapentin a useful option [10] . Survey results revealed that amitriptyline, pregabalin, and gabapentin were prescribed in lower doses. These trends were in-line with the observed findings from the market data (sales data) which stated that the sale of low-dose unit packs was higher than that of high-dose unit packs. Interestingly these findings were similar across the three drugs (amitriptyline, pregabalin, and gabapentin), suggesting that Indian patients may perceive pain differently and respond to treatment in a different manner.
In the present survey, the patients responded well to the lower doses of amitriptyline, pregabalin, and gabapentin with minimum side effects. Lower doses were selected by the caregivers on purpose to balance the efficacy of the drug with the safety parameter. It was revealed that these (low) doses were well tolerated by the Indian patients resulting in better patient compliance. This holds true due to the given fact that occurrence of adverse events was one of the most common reasons for the interruption/ stopping of treatment, observed in up to 40% of patients treated for pain related conditions [11] . In the published trials, the rate of treatment discontinuations observed among diabetic neuropathy patients ranged from 20% to 40% [12] [13] [14] [15] [16] . Similarly, the attrition rate observed for fibromyalgia ranged from 18% to 26% [17] [18] [19] [20] .
The most common prescribed dose (initiation and maintenance) of amitryptyline for the management of neuropathic pain ranged from 5-10 mg/day in the survey. Low dose administration of amitriptyline was also reported in the literature where it was initiated in a dose of 10 mg/day [21] [22] [23] [24] . Suggested mechanisms for the analgesic action of low dose amitriptyline is suppression of response of peripheral C-type axons to nicotine by directly inhibiting nAChRs [25] . This inhibitory action on nAChRs in unmyelinated nociceptive axons may be an important component of amitriptyline's therapeutic effect in the treatment of neuropathic pain.
Pregabalin was found to be commonly prescribed in a dose ranging from 25-75 mg/day in the survey. Similar findings were reported in the literature where pregabalin was prescribed in low doses in various conditions associated with pain [26] [27] [28] [29] [30] [31] . One of these conditions included patients undergoing spinal surgery in which pregabalin was administered at a dose of 75 mg/day preoperatively and then 8 hourly thereafter [27] . Low-dose pregabalin (50 mg every 8 hours) was administered in cancer patients as an adjuvant to opioids for painful bone metastases [28] . Zin et al. [29] initiated pregabalin in a dose of 75 mg/day in patients with postherpetic neuralgia and painful diabetic neuropathy. Randinitis et al. [32] suggested dose reductions to be considered for pregabalin in older patients since oral clearance of pregabalin is likely to decrease with increasing age and patients with creatinine clearance of 30-60 ml/min are at greater risk of discontinuation due to adverse effects than patients having normal creatinine clearance.
Pooled analysis by Semel et al. [33] however demonstrated that the incidence of anticonvulsants observed with pregabalin was related to its dose rather than the age and hence it was necessary to titrate pregabalin to its lowest effective dose to minimize the risk of anticonvulsants in older patients treated for neuropathic pain.
In the survey, gabapentin was commonly prescribed at a dose of 100-300 mg/day. Literature although reports very few studies on low dose gabapentin administration one such trial was reported by Khurana et al. [27] in which gabapentin was administered preoperatively at a dose of 300 mg/day in patients undergoing spinal surgery and then every 8 hours for 7 days. It was observed that preoperative gabapentin administration was associated with less pain intensity and improved functional outcomes 3 months after lumbar discectomy. There were two cases where gabapentin was administered at lower doses for the management of sciatica [34] . In the first patient, gabapentin was initiated orally at a dose of 300 mg once/day after observing limited pain relief with non-steroidal anti-inflammatory drugs, opioids, and muscle relaxant. In the second patient gabapentin was initiated as 100 mg at bedtime and then titrated up to 100 mg twice/day with 200 mg at bed time. Both patients experienced significant pain relief. Arai et al. [35] administered gabapentin at a low dose of 400 mg/day along with antidepressants for the management of cancer pain. It was observed that low-dose gabapentin-imipramine significantly decreased the total pain score and daily paroxysmal pain episodes.
Response to treatment for neuropathic pain varies from individual to individual; as a result caregivers use their clinical judgements to titrate the dose per the tolerability of the patient rather than giving the full doses as suggested in the guidelines for the country. Non-adherence to the treatment guidelines and recommended doses for the management of pain are also reported in the literature. In the study by Liu et al. [7] was observed that patients with fibromyalgia often did not receive 1 of the prescription medications recommended by ACR guidelines and those who did were commonly prescribed lower-than-recommended doses, potentially resulting in poor effectiveness and tolerability. Our survey however was not targeted to measure the effectiveness of the response to pain treatment with the reported prescription pattern. Further trials investigating this parameter may add more value to this finding. Treatment of neuropathic pain remains a challenge for the treating physician. Only 30-50% of patients get pain relief with the commonly prescribed drugs. Further titrating the dose at higher concentration for better pain relief adds to unwanted adverse effects resulting in poor treatment compliance. Also the observed efficacy and safety may vary with different patient populations. Market survey data suggested that low-dose unit packs of amitriptyline, pregabalin, and gabapentin are more utilized compared to the standard or the high-dose unit packs. To support this hypothesis a prescription analysis was conducted with Indian health care providers working in the field of neuropathic pain.
Observations revealed that Indian patients could be well-managed with minimal side effects with low dosages of amitriptyline, pregabalin, and gabapentin as compared to the standard doses. Efficacy of the lower doses needs to be further validated in a well-controlled trial in a larger population.
